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Five-Year Review Summary Form

] N SITE IDENTIFICATION

Site name (from WasteLan): National Electric Coil/Cooper Industries Inc.
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Lead agency: EPAl State Tribe Other Federal Agency

5

Author name: Derek Matory

Author title: Remedial Project Manager Author affiliation: U.S. EPA, Region 4

Review period**: 06/2002 to 09/2003

Date(s) of site inspection: 7/28/2003

Type of review:

Pre-SARA NPL-Removal only
Non-NPL Remedial Action Site NPL State/Tribe-led

Regional Discretion

Review number: 1{firsb] 2 (second) 3 (third) Other (specify) ___________

Triggering action: ’
Actial:RAIOnsite;Construction at-OU #NA Actual RA Startat QU #______
Construction Completion Previous Five-Year Review Report

Other (specify)

Triggering action date (from WasteLAN): 08/23/1998

Due date (five years after triggering action date): 08/23/2008

* [*OU" refers to operable unit.]

** [Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.}
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1.0 INTRODUCTION
1.1  PURPOSE OF REVIEW

The purpose of the five-year review of the National Electrical Coil/Cooper Industries
Superfund Site (Site) is to evaluate whether the remedy at the Site is protective of human
health and the environment. The methods, findings, and conclusions of the review are
documented in this Five-Year Review report. In addition, this Five-Year Review Report
will identify issues found during the review, if any, and identify recommendations to

address them.
1.2 AUTHORITY FOR CONDUCTING FIVE-YEAR REVIEW

The United States Environmental Protection Agency (EPA) prepared this Five-Year Review
Report pursuant to CERCLA §121 and the National Contingency Plan (NCP). CERCLA §
121 states: .

If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation of such remedial
action to assure that human health and the enuirorﬁnent are being protected by the
- remedial action being in‘zplemented. In addition, if upon such review it is the
judgment of the Presi'dent that action is appropriate at such site in accordance with
section 104 or 106, the President shall take or require such action. The President
shall report to the Congress a list of facilities for which such review is required, the

results of all such reviews, and any actions taken as a result of such reviews.

The Agency interpreted this requirement further in th_e NCP; 40 CFR §300.430(f)(4)(ii)

states:

If a remedial action is selected that results in hazardous substances, pollutants, or
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contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than

every five years after the initiation of the selected remedial action.
1.3 AGENCY CONDUCTING THE FIVE-YEAR REVIEW

EPA Region 4 personnel conducted the five-year review of the remedial actions
implemented at the Site. This review was conducted for the period from May 1998 through
July 2003. This report documents the results of the review. Civil & Environmental
Consultants, Inc. (CEC) and Shield Environmental Associates, Inc. (Shield), consultants for
Cooper Industries, conducted analyses and provided information in support of the five-year

review by EPA.
1.4 REVIEW PROCESS

This 1s the first five-year review for the Site. The triggering action for this policy review
was completion of the remedial action construction activities that were outlined in the April
26, 1996 Record of Decision (ROD) for the Site and documented in the August 23, 1998
Preliminary Close-Out Report. The five-year review is required because hazardous
substances, pollutants, or contaminants remain at the Site above levels that allow for
unlimited use and unrestricted exposure. This and subsequent five year reviews will be
conducted for the Site as a matter of EPA policy, until the ground water cieanup levels are

achieved, allowing unlimited use and unrestricted exposure.
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2.0 SITE CHRONOLOGY

The chronology of site events is presented in Table 1 below.

TABLE 1
CHRONOLOGY OF SITE EVENTS

Event Date
Plant Constructed. 1951
McGraw-Edison conveyed the facility to Treen Land Company. August 01, 1987
Kentucky Department of Environmental Protection (KDEP)
discovered VOC contamination at Trailer Park well. February 27, 1989
Aboveground water tanks installed to provide water to contaminated
wells. April 01, 1989
Agreed Order from KDEP for water line installation. May 01, 1989

Five-mile water line was installed and trailersthomes with
contaminated wells were connected to the water supply. From July
31 through September 15, approximately 150 residents were
connected. August 07, 1989

Air stripper pilot test was performed at the Site. April 01, 1990
About 200 cubic yards of impacted soils excavated at the Site and
disposed of at the Chemical Waste Management facility in Kettleman

Hills, CA. June 01, 1990
EPA issued a Unilateral Administrative Order to Cooper regarding

soil removal action. October 01, 1990
Removal Action Plan submitted to EPA. February 01, 1991

Removal Action report submitted to EPA. About 5100 tons of
contaminated soils were excavated at the Site and disposed of at the

Chemical Waste Management facility in Emelle, AL. October 01, 1991

EPA executed an Administrative Order by Consent for the

performance of RI/FS work. May 01, 1992

Draft Work Plan and Project Operations Plan for interim action air

stripper operation submitted to EPA. May 01, 1992

Draft RI/FS work plan submitted to EPA. July 01, 1992

“Interim” Record of Decision (ROD) issued by EPA for interim

response action to initiate ground water cleanup. ' September 01, 1992

The National Electric Coil/Cooper Industries Site included on

National Priorities List. October 01, 1992

EPA issued a Unilateral Order to Cooper for the performance of

interim RD/RA activities associated with ground water cleanup. December 01, 1992

EPA approved Work Plan to allow air stripper startup on an interim

basis. February 01, 1993
3
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“Interim” Response Action is initiated to address ground water
contamination while remedial investigation/feasibility study (RI/FS)
and final ROD are being completed.

July 01, 1993

Remedial Investigation field activities completed.

August 01, 1993

RI/FS report submitted to EPA.

March 01, 1994

Baseline RA finalized by CDM.

June 01, 1995

ROD issued by EPA for ground water cleanup.

April 01, 1996

Remedial Design/Remedial Action UAO issued to Cooper by EPA.

May 20, 1996

EPA submits a Notice of Completion letter for RI/FS Consent Order.

February 01, 1997

The Remedial Design, Specifications and Performance Verification
Plan submitted to EPA for approval.

March 01, 1997

EPA approves the Remedial Design.

May 01, 1997

Remedial Action (RA) Work Plan and Construction Management
QA/QC Plan, Health & Safety Plan and Contingency Plan documents
submitted to EPA.

August 01, 1997

The interceptor trench, deep well and intermediate well were
installed. About 490 tons of excess soils generated from the trench
excavation were disposed of at EQ’s landfill in Michigan.

September 01, 1997

The Remediation Report was submitted to EPA.

March 01, 1998

The Final Operation and Maintenance Plan and Construction
Completion Drawings were submitted to EPA.

July 01, 1998

Completion of RA on-site construction documented in Preliminary
Close Out Report (PCOR) prepared by EPA.

August 01, 1998

Law Environmental submits Remedial Action Progress Report to
EPA/KDEP. Ground water remediation system operating as
designed and in compliance.

February 01, 1999

KDEP requested a Response Action Plan from Cooper to address
PCBs in soil on Trailer Park property.

July 01, 2001

Shield submitted Risk Assessment Report on Trailer Park soil to
KDEP. Report concluded de mimimis PCB levels in the soil.

August 31, 2001

EPA submitted letter to the KDEP that the PCB levels detected in
the four trailer park soil samples do not present an unacceptable risk
and response action is not warranted.

September 01, 2001

Soil sampling and Removal Action Work Plan submitted and
approved by KDEP.

October 02, 2001

PCB soil cleanup and restoration completed on Trailer Park property.
About 170 tons of soil and waste disposed of by Waste Management
at its Louisville, Kentucky Outer Loop Landfill.

October 01, 2001

Remedial Action Report on the PCB soil cleanup submitted to KDEP.

October 26, 2001

Cooper received KDEP approval of PCB cleanup on Trailer Park
property.

November 05, 2001

Semiannual Ground water Reports submitted.

Mar. and Sept. 2002’

January 01, 2003

KPDES permit renewal application submitted to KDEP.

R-200658-0022/W
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3.0 BACKGROUND
3.1 SITE LOCATION AND PHYSICAL SETTING

The Site is located on Old U.S. 119 adjacent to the Cumberland River in the town of
Dayhoit, Harlan County, Kentucky (Figure 1). The Site includes the 3.5 acre National
Electric Services (NES) manufacturing facility (Figure 2) which is currently in operation,
and also encompasses the areal extent of the contamination plume. The facility consists of
a main plant building, two smaller buildings', and asphait paved parking lot with grass
cover along the riverbank area. Topographically, the Site is located in the flood plain of the
Cumberland River. The Site is relatively flat, except along the riverbank area, which
slopes steeply down to the Cumberland River. The topography of the area near the Site
consists of northeast-trending ridges of Pine Mountain and Cumberland Mountain and the

bottom land associated with the Cumberland River and its tributaries.

The facility property is bordered on the south by the Holiday Mobil Home Trailer Park, a
residential community; on the north by the Kentucky Utility Company electrical substation;
on the east by the Cumberland River, and on the west by Old Highway 119. The property

is fenced on all sides and has a security camera.
3.2 FACILITY OWNERSHIP AND USE

The facility was originally opened in 1951 by the McGraw-Edison Company (McGraw-
Edison) and operated as a rebuilding and remanufacturing facility for coal mining and
related industrial equipment including electric motors, rewinding electric coils,
manufacturing, general machine shop work, and mining equipment repair. McGraw-

Edison owned and operated the facility until 1985 when Cooper Industries, Inc. (Cooper)

purchased McGraw-Edison as a wholly-owned subsidiary. McGraw-Edison chtinued to .

operate the facility until August 1987. The Treen Land Company of Brookside, Kentucky
purchased the NEC building and property in August of 1987 and- the operations were
reopened as the National Electric Service Company (NES). The facility operates under the
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National Electric Services Management Group, owned by Charles Dozier since July 1994,
for electrical motor repair work and limited rebuilding of hydraulic systems for the coal
industry. The facility currently employs less than 10 people. No change in land-use is

anticipated in the near future.
3.3 HISTORY OF CONTAMINATION AND RESPONSE ACTIVITIES
3.3.1 Source of Contamination

From 1951 through 1976, NEC cleaned the equipment in a 4,000-gallon vat of
trichloroethene (T'CE) prior to servicing. From 1976 to 1985, equipment was cleaned with
methylene chloride. From 1985 to 1987, equipment was steam cleaned with a non solvent
cleaner. Periodically, the vat was cleaned, and the liquid solvent and oils reportedly were
allowed to flow overland and/or through a drainage system to the Cumberland River.
Sludge from the vat was reportedly disposed of along the river bank. The contamination
was first identified in the ground water and soil in early 1989 as part of routine residential

drinking water supply sampling conducted by the KDEP Division of Water.
3.3.2 Initial Response Actions

In October 1990, EPA issued a Unilateral Administrative Order (Order) to Potentially
Responsible Parties (PRPs), McGraw-Edison/Cooper, Treen Land Company, and NES, to
conduct an interim action removal of contaminated soils located on site. Cooper undertook

the Site Removal Action activities with the approval of the current site property owner,

NES.

Approximately 5,100 tons of soil was excavated for off-site disposal to CWM in Emelle, AL
during the Removal Action activities. These activities were conducted to address immediate
threats to human health. The EPA action levels that dictated removal were (1) 10 mg/kg
PCBs; (2) 10 mg/kg total VOCs; (3) 5 mg/l TCLP lead; 5 mg/l TCLP chromium; and (4) 100
mg/kg total lead and chromium. All identified Site soils (including subsurface soils) that
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exceeded EPA clean-up levels were excavated during the 1991 Removal Action. The

excavations were then backfilled with clean soils brought from off-site.

Soil removal activities were conducted in five principal areas: (1) the rear of the property
along the bank of the Cumberland River where fill material was located; (2) an outfall area,
also located along the river at the rear of the property where two drainage pipes leading
from the plant discharged; (3) an isolated area along the south fence line and adjacent to
the trailer park; (4) an isolated area where equipment and drums were stored; and (5) an
area where two drainage lines leading from the plant were located. The Removal Actions
were conducted under EPA supervision from October 1990 through October 1991. On
March 19, 1992, EPA notified McGraw-Edison Co./Cooper Industries, of its determination
that all activities outlined in the Order had been completed addressing the soil issues at the

Site.

The Site was proposed for inclusion of the National Priority List (NPL), as defined in
Section 105 of CERCLA, as amended 42.S.C. 9605, on July 29, 1991. It was finalized as an
NPL site on October 14, 1992.

The Site Remedial Investigation/Feasibility Study (RI/FS) and associated Site studies were
conducted under the Administrative Order by Consent that McGraw-Edison/Cooper
Industries, Inc., signed with the Agencyl in May 1992. The RI/FS and related Site studies
were performed by Cooper Industries under the oversight of EPA and KDEP. The RI/FS

was finalized in January 1995.
The RI included completing a number of tasks:

¢ Hydrologic Investigations
e On-site Soil Sampling
e Off-site Soil Salﬁpling

-~ -e  Sediment Sampling

¢ Aquatic Assessment (benthic macroinvertebrates and fish)
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e Meteorological Study/Air Sampling

¢ Risk Assessment for Human Health and the Environment

For the FS portion of the project, numerous alternative remedial actions were screened.
Selected alternatives underwent detailed analyses and were compared to the nine criteria
required by the NCP.

3.3.3 Chemicals of Concern and Exceedances of Standards

On-site soil samples were collected from subsurface areas where the 1991 Removal Action
confirmatory samples indicated that contaminants remained at levels above “non-detect”.
The purpose of this sampling was to determine whether contaminants remained in
subsurface areas in quantities that might leach to ground water. Analyses of the samples
indicated that neither VOCs nor inorganics, such as lead and chromium, remained in the
subsurface in levels that would significantly impact ground water via contaminant

leaching.

Off-site soil samples were collected from the Holiday Mobile Home Park to determine
whether soils located there had been impacted by the contaminants originating at the NEC
site. The area sampled at the mobile home park stretched the length of the fenceline
separating the properties, at a maximum distance from the fenceline of 100 feet onto the
trailer park property. The findings indicated that the soils at trailer park had not been
significantly impacted by the NEC contaminants since only one of the 29 samples collected
marginally exceeded the 1 mg/kg PCB action level, no VOCs were detected in the off-site
soils and only low levels of semivolatiles and pesticides were detected; only low levels of
dioxins and furans were detected in surficial soil samples collected near the fenceline at the
mobile home park; and inorganic concentrations detected in the off-site soils were

consistent with background or naturally occurring levels.

Historically, several VOCs have been detected in the ground-water samples collected from

the Site; however, the contaminants with the highest concentrations detected include
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trichloroethene (T'CE), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-
1,2-DCE), vinyl chloride, and 1,1-DCE. Table 2 shows the ground-water recovery system
at approximately 90% efficiency and summarizes the ground-water system influent and

effluent concentrations for cis-1,2-DCE, TCE and vinyl chloride.
3.3.4 Extent of Ground-Water Contamination

The shallow ground-water aquifer was sampled as part of the Site’s Remedial Investigation.
Initially, five shallow wells were installed (BH-1 through BH-5) and sampled in 1990.
Subsequently, an additional shallow well (BH-0) was constructed upgradient and was
sampled initially in 1991 along with the other five wells. A map of the location of each of
the wells is shown on Figure 2. One additional sampling of the shallow wells occurred in
1994. The only two volatile organic compounds detected during this last sampling round
was total 1,2-dichloroethene and trichloroethene. No pesticides nor PCBs were detected in
the shallow wells and a single semivolatile compound, naphthalene, was detected at only
0.2 ug/ in shallow well BH-4. Although several inorganic heavy metals were detected
above current MCLs, the upgradient or background well also exceeded the standard,
probably due to turbidity and solids in the wells. Therefore, the primary chemicals of
concern for the shallow ground water are total 1,2-dichloroethene and trichloroethene. A
summary of the analyses for these two compounds is presented below on Table 3. As can be
seen, there has been a general decrease in concentrations of these two compounds over
time. The more recent analyses conducted on the shallow aquifer via the interceptor trench
also indicate a decreasing trend in shallow water concentrations (See Trench data

summarized on Table 5).
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Table 3

Summary of Shallow Ground-Water Sampling Results

Analytes Date 1,2-DCE TCE
BH-0 04/91 U U
01/94 U U
BH-1 . 01/90 46 26
04/91 19 16
01/94 44J 14
BH-2 01/90 U - 4100
04/91 740 J 12000
: 01/94 86 2700 D
BH-3 01/90 2100 6900
04/91 3700 1700
BH-4 01/90 35 1500
04/91 154J 550
01/94 2dJ 130
BH-5 01/90 44 990
04/91 96 1200

Concentrations in ug/l

U = Undetected

J = Estimated value below CRDL
D = Value after dilution

Prior to implementing the remedy, the contaminated deeper bedrock ground-water plume
extended nearly 3,000 feet down gradient (southwest) of the Site across the Cumberland
River to the Yo Yo Market Well number 90. Based upon the current ground-water analyses,
‘the plume has shrunk to approximately one-half of its original size or abouf 1,500 feet long
(See Figure 3). If we just look at the data over the past 5 years (Figure 4), it is readily
apparent that there has not been a significant reduction in plume size over this time period.
However, the overall VOC concentrations within the extraction wells have generally
decreased from 15 to 60 percent, the size of the plume has remained relatively constant

over the past 5 years, still less than 1500 feet long.

‘ 11
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3.3.5. PCB Soil Removal

PCBs were detect_ed during previous sampling events (1994 and 2001) in surface soils
located within the boundaries of the Holiday Acres Mobile Home Park along the fence line
directly adjacent to the NEC site. While initially considered to be within acceptable federal
and state levels, in a letter dated September 26, 2001, the Kentucky Division of Waste
Management (KDWM) Risk Assessment Branch recommended that 0.126 mg/Kg total
PCBs now be applied as a risk-based clean-up guideline for soils outside of the fence line at
NEC. A few of the aforementioned sampling results exceeded the proposed guideline. In an
effort to address the KDWM agency’s concerns, Cooper agreed to perform a surface soil
removal action. In October 2001, approximately 170 tons of soil were removed from the
area shown on Figures 5 and 6 and transported to Waste Management’s Outer Loop
Landfill in Louisville, KY for disposal. Cooper received a “no further action” letter dated

November 5, 2001 from the KDWM.

12
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4.0 REMEDIAL ACTIONS
4.1 REMEDY SELECTION

The ROD was finalized on April 26, 1996. The Selected Remedy included ground-water
remediation to address contaminated ground water located in the fractured bedrock and
alluvial (shallow) aquifers beneath the Site. The goal of the selected remedial action was to
restore the site impacted ground water to levels below that of applicable Maximum
Contaminant Levels (MCLs), i.e., drinking water standards, although the ground water is
currently not being used with the installation of a community waterline. The major

components of the ground-water remedy included:

Recovery of contaminated grouhd water from the impacted alluvial and bedrock
aquifers beneath and adjacent to the Site
Treatment of the recovered water with air stripping
Catalytic oxidation of the VOC-laden off gas
Discharge of the treated water to the Cumberland River
i
The Remedial Action Objective (RAO) for this remedy i1s to control risks posed by direct

contact with ground water and minimize migration of contaminants in ground water.
4.2 REMEDY IMPLEMENTATION

In October 1990, the EPA issued a Unilateral Administrative Order (UAO) (USEPA Docket
No. 90-57-C) requiring immediate actions designed to mitigate the release of hazardous
substances from the Site. Cooper subsequently contracted with Law Engineering &
Environmental Services (Law) to develop and implement a Remedial Action Plan (RAP) in
accordance with the UAO. As part of the RAP, monitoring wells were installed at the Site

to evaluate the magnitude of the ground-water contamination (See Table 4 below).
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Table 4

Ground-Water Monitoring Network

National Electric Coil
Harlan, Kentucky

Monitoring Requirement Shallow Intermediate Deep
BH-0 CMW-5-11A CMW-5-0
BH-1 CMW.5-11B CMW-12A
Groundwater Levels Only BH-2
BH-3
BH-4
BH-5
Trench R-2 CMW-5-2
CMW-12 CMW-5-2A
CMW-5-10
CMW-5-11*
Groundwater Levels and gxgg
Groundwater Samples
CMW-9
- CMW-12-16
CMW13A
CMW-13
CMW-85

* Ground-Water Sample Only — No Access for Water Levels

Using existing wells, an “Interim” response action was developed and conducted to control
migration of the VOC ground-water plume identified beneath the Site while the Remedial
Investigation/Feasibility Study and the Final ROD were being completed. The "Interim”
RA was initiated in July 1993 and consisted of an onsite Recovery Well CMW-5-11 located
in the deeper bedrock aquifer zone (at an approximate depth of 120 feet), an equalization
tank, an air stripping tower, and a 10,000 pound activated carbon unit to treat the air

stripper off-gas
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Upon the completion of the April 1996 “Final” ROD, the Selected Remedy was
implemented at the Site to address contaminated ground water by continuing use of the
ground-water pump and treat system (initiated during the “Interim” response action) to
recover ground water and to separate VOCs from extracted ground water, by means of air
stripping technology. Off-gases from the air stripping technology were to be addressed
using catalytic oxidation. The scope of the Interim response action was increased by
incorporating the use of a ground-water recovery trench located in the shallow alluvial
aquifer and an additional ground-water recovery well in the intermediate aquifer with that
of the system already operating in the deeper zones of the underlying bedrock aquifer. An
additional deep aquifer recovery well was also installed. The air stripper off-gases had been
treated using activated carbon. However, the carbon filters were not effective in the
removal of vinyl chloride. Therefore the off-gases were treated through a catalytic oxidation
system (instead of activated carbon) prior to being discharged into the atmosphere via an

extended 60-foot tall air stack to optimize off-gas dispersion.

The final ground-water recovery system consisted of four recovery units: an interceptor
trench located in the shallow alluvial aquifer (approximately 190 feet long and 24 feet
deep); Recovery Well R-2 located in the intermediate bedrock aquifer zone (approximately
‘80 feet deep); Recovery Well CMW-5-2A located in the deeper bedrock aquifer zone
(approximately 125 feet deep); and existing Recovery Well CMW-5-11 (approximately 120
feet deep) located in the deeper bedrock aquifer zone. The final ground-water treatment
system consisted of a 2,000-gallon double-walled equalization tank, the existing air stripper
tower was upgraded, and a catalytic oxidation system to treat the off-gases from the air
stripping tower, in accordance with the EPA approved air emission performance standards.
Treated water from the air stripper continues to be discharged to the Cumberland River in
compliance with the requirements of a KPDES permit. The layout of the remediation

system is shown on Figure 2.

“Final” response action activities were conducted between September 1997 and

February 1998. The final ground-water recovery systems and the catalytic oxidation (cat-
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ox) unit started up in February 1998. A schematic of the ground:water recovery and

treatment systems is provided on Figure 7.
4.3 SYSTEM OPERATIONS AND MAINTENANCE

The operation and maintenance (O&M) of the Site is conducted by Eastern Well & Pump
(EW&P) from Harlan, Kentucky on behalf of Cooper. O&M of the facility includes:

- General housekeeping and weed control.

- Maintenance of fence that surrounds the facility.

- Inspection of the condition of ground-water monitoring wells.

- Maintenance and upkeep of the pumping wells.

- Maintenance and upkeep of the packed tower.

- Maintenance and upkeep of the cat-ox Unit.

- Collection of onsite weather data.

- Monitor the system discharge in accordance with the KPDES

The well pumps, cat-ox unit, blowers, transfer pumps, pumping wells and flow meters are
generally checked three times a week to see if they are operating properly. All items are
repaired as needed to properly perform. The transfer pumps and blowers on the cat-ox and
air stripping units are greased monthly., The air stripper is cleaned twice a year to
maintain proper operation. In addition, Cooper also conducts semi-annual ground-water

monitoring of onsite and off-site wells with Shield.
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5.0 PROGRESS SINCE THE LAST FIVE-YEAR REVIEW FOR THE SITE

This was the first five-year review for the Site.

17
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6.0 FIVE-YEAR REVIEW PROCESS
6.1 COMMUNITY NOTIFICATION AND INVOLVEMENT

Activities to involve the community in the five-year review mainly consisted of interviews of
those formally identified as having an interest in cleanup of the Site. Individuals
interviewed were either contacted by phone.or in person to gather their comments and
concerns regarding the Site and its clean up. Notices were sent to local newspapers to

announce both the initiation and conclusion of the five-year review report process.
6.2 DOCUMENT REVIEW

This five-year review consisted of a review of relevant documents, including the 1996 ROD,

the Administrative Order, O&M Records, and Ground-Water Monitoring Reports.
6.3 DATA REVIEW
6.3.1 Sslstem Influent

From July 1993 until the final RA system was started in February 1998, the influent
concentration showed a decreasing trend through time. The influent concentrations rose
significantly once the new RA system was activated in February 1998. However, since that
time, the concentrations are again showing a decreasing trend through time. Figure 8 is a

graph showing influent VOC concentrations over time and the leveling off of contaminants.
6.3.2 Contaminant Removal

Since January 1997, approximately 2,369 pounds of VOCs have been removed from the
ground water. Since the start-up of the system in July 1993, approximately 3,915 pounds of

VOCs have been removed from the aquifer. Table 2 summarizes the ground-water recovery

18 '
R-200658-0022/W : September 2003



system efficiency for the first half of 2003. Appendix A summarizes the recovery data since
January 1997,

6.3-.3 Off-Gas Treatment

The VOC air emission concentrations in both the cat-ox influent and cat-ox stack effluent
samples were well below the standards established by EPA in the ROD. Cooper used the
maximum cat-ox system influent concentration for each compound analyzed during the
second half of 2002 in determining the percentage of air emission with respect to the
standard. For cis-1,2-DCE, TCE, and vinyl chloride, the maximum concentrations were
measured in December 2002. The 2,990 ppbv value for cis-1,2-DCE equates to 0.05 percent
of the 5,850,000 ppbv standard. The 188 ppbv value for TCE represents 0.96 percent of the
19,600 ppbv standard and the 417 ppbv value for vinyl chloride equates to 49.8 percent of
the 837 ppbv standard.

6.3.4 Ground-Water Monitoring

Based on the results from the latest ground-water sampling event (April, 2003), only three
off-site monitoring wells exhibit concentrations above their respective standards. Cis-1,2-
DCE remains above the MCL in CMW-7 and CMW-12 and vinyl chloride is above its MCL
in CMW-7, CMW-9 and CMW-12. Trichloroethylene (TCE) was not detected in any of the
off-site monitoring wells. The absence of TCE and the presence of cis-1,2-DCE and vinyl
chloride in these off-site wells indicates that natural degradation is occurring in addition to
the active removal and treatment of the VOC plume. Onsite, the active pumping wells
show elevated concentrations of TCE, cis-1,2-DCE, and vinyl chloride above their respective
MCLs. However, several breakdown products of TCE, including trans-1,2-DCE are present,

also indicating that natural degradation is occurring in addition to the active remediation.

Since ground-water remediation began in 1993, TCE levels of the on-site wells have

dropped significantly as shown in Table 5. Additionally, the total VOC plume has been
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greatly reduced (Figure 3). Most of the plume shrinkage occurred during the first few years
of remediation and very little shrinkage has occurred in the past 5 years (Figure 4),

however, the overall total VOC concentrations have generally decreased by between 15 and

60 percent.
Table 5
TCE Concentrations at Extraction Points
Date Trench CMW-5-11 R-2 CMW-5-2 | CMW-5-2A
1993 N/A 710 N/A 1700 NA
1998 2280 43 1460 470 470
2003 810 ’ 7.6 97 31 85
% Decrease 64.5 98.9 93.4 98.2 81.9

Concentrations in pg/l (ppb)

N/A — Not applicable since trench, R-2 and CMW-5-2A not installed and operating until 1998.

Data from 1993 and 2003 are derived from single samples. Two samples were analyzed in 1998 and the highest
value was selected.

6.4 SITE INSPECTION

The site inspection was conducted on 28 July 2003, by the RPM and the Site PRP
represehtative and their contractor. The purpose of the inspections was to assess the
protectiveness of the remedy. Thé contractor conducted an overview of the operational
history of the air stripper system components as a means of demonstrating the system has
functioned as designed. Visual inspection of extraction wells and monitoring wells utilized
during the monitoring program was carried out as well. The ground-water treatment

system and associated wells appeared to be in good condition and operational.
6.5 INTERVIEWS

Interviews were conducted by the EPA Region 4 Community Relations Specialist, assigned
to this site. Individuals formally involved with the Site were contacted for interviews both

by telephone and in person during the period 20 May through 28 July 2003.
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The questions asked by EPA Region 4 were as follows:

1. What is your impression of the project?
The majority of people interviewed had a good impression of cleanup work conducted at
the Site. However, some thought more could have been done and that there remain

some unanswered questions about the removal of all contaminants.

2. Overall, have you been pleased or displeased with cleanup actions at this site?
Most people answered this question affirmatively. But, some expressed displeasure

because they feel the Site was not totally cleaned up.

3. What effects, if any, have site operations had on the surrounding community?
The ground-water contamination problem enabled residents to connect to city water. It
also scared many people and has made people question why there seems to be a high

occurrence of cancer in their community.

4. Do you still have any concerns regarding EPA cleanup activities at the site?
Many people still have concerns about the fish in the river and the water and sediments
in the river. Because many people still believe contamination is present in the soil,
groundwater, river sediment and water, concerns have not been totally relieved. Also,
due to the topography in the mountainous areas, it is believed groundwater travels in
many directions and will never be cleaned up. Health issues are the main concerns with
many incidents of deaths caused by cancers and tumors were cited. Concerns were
expressed that contamination from this site has spread into neighboring areas such as
Watts Creek and other water bodies. Also, another concern expressed questioned the
impact of the emissions from the air stripper on surrounding soil, water, and air and

stated that more monitoring of the air and river is needed.
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Are you aware of any events, incidents or activities or activities at the site
such as vandalism, trespassing or emergency responses from local authorities?

No one seemed to be aware of any suspicious activities at the Site.

Do you feel well informed about the site’s activities and progress?

Most everyone believed that they had been kept informed while site work was on going,

-but had not heard anything about the Site in a number of years. A few people stated

that they had not been kept informed.

Do you have any comments, suggestions, or recommendations regarding the
site’s management or operation?

There were only two opinions expressed. One thought was that the remedial operation
should continue and include the catalytic oxidation of air stripper effluent. The other
thought that with the amount of technical data now available (on air outlet stream), the

catalytic oxidation process could be eliminated.

Do you have any suggestions that EPA can implement to improve

. communication with the public?

Only one person interviewed had a suggestion and that was more information needs to
be placed on the internet, since most people no have computers. This would make it
easier to keep information on activities up-to-date and possibly allow individual

questions to be addressed.

22
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7.0 TECHNICAL ASSESSMENT

7.1 REMEDY EVALUATION

Question A: Is the remedy functioning as intended by the decision documents?

The ground-water contour maps genefated for the shallow and deep aquifers indicate that
the recovery system is effectively capturing the contaminated ground water. In the shallow
aquifer, the ground water appears to be captured by the trench system (See Figure 9). In
the intermediate aquifer, historic data demonstrate capture at this level (See Figure 10).
The capture zone developed in the bedrock zone extends beyond the leading edge of the
plume (See Figure 11). This finding indicates that the system is not only controlling the
plume's movement, but is also removing and remediating the remaining ground-water

contamination.

Samples collected from the ground-water recovery extraction points (Trench, R-2, CMW-5-
2A and CMW-11) and in the influent water to the air stripper detected decreasing levels of
TCE, 1,|2-DCE, and vinyl chloride. The historical sampling results are summarized in
tables contained in Appendix B. The rates of concentration decreases have slowed
somewhat since the final system started up in February 1998, as is typical of these systems.
The presence of the degradation products of TCE (1,2-DCE and vinyl chloride) indicates
that biodegradation is occurring in the aquifers and is actively supporting natural
attenuation of the plume. The ground-water analytical results and hydrogeologic data
collected from the off-site wells in the deep aquifer indicate off-site migration of
contaminants is being controiled and mitigated by the remediation system. The only off-site
wells exhibiting constituent concentrations in excess of the MCLs during the most recent
ground-water sampling event were wells CMW-7, CMW-9 and CMW-12. Figure 12

summarizes the analytical results from the April 2003 semi-annual sampling.

The continued operation of the ground-water remediation treatment system along with the

monthly monitoring and maintenance of the remediation system will continue to remediate
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the aquifers and prevent off-site VOC contaminant migration.

Site operation and maintenance activities are performed by Eastern Well & Pump. Other
than occasional iron fouling of the pumping wells and the packed-column stripper requiring
semiannual cleaning, no major issues have been identified with the system. General
maintenance is also performed at this time and the system is generally shut down for a
two-week period. Other than these semi-annual scheduled events, the system has not been

shut down for any extended period of time.

The ground-water treatment system continues to be effective at removing VOCs from the
ground water extracted from the shallow, intermediate, and deep aquifer recovery wells.
Since the startup of the RA system in January 1997, approximately 2,369 pounds of VOCs

have been removed.

No substantial changes to the current extraction system are recommended based on the
historic success and the general upward trend of cumulative VOCs removed. However, due
to the leveling off of cumulative VOCs volume and essentially no change in plume size over
the past 5 years, the on/off pumping schedule will be adjusted to pulse the system. Ground-
water research has shown that the pulsing action can improve the efficiency of the removal
and treatment system. It is recommended that the system be operated every other week

and subsequently adjusted as appropriate based upon the results of system monitoring.

The Site continues to be enclosed by a chain-link fence to restrict access to the site.
Furthermore, a remote monitoring security system has been installed by NES personnel.
Onsite and off-site monitoring wells are securely locked to limit access. Access agreements

have been executed with the property owners onsite and off-site for ground-water sampling.
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7.2  APPLICABILITY OF ESTABLISHED REMEDIAL ACTION OBJECTIVES

Question B. Are the exposure assumptions, toxicity data, clean up levels and
RAOs used at the time of remedy selection still valid?

7.2.1 Changes in Standards and To Be Considered (TBC)

The cleanup standards established in the ROD for the chemicals of concern have not
changed in the last five years and are still applicable to the remedial action. However, the
KDEP revised their PCB soil guidance level and that resulted in the removal of additional
soil from the trailer park adjacent to the NEC plant site. Additionally, the Kentucky
Division of Air Quality (DAQ) repealed its air toxics standards program in 1999 and
adopted the federal regulations. Since air emissions were not a problem at the Site, this
change had no effect on this program. The U.S. EPA also published revised soil, air and
ground-water data for 1,1.DCE on the Agency’s IRIS database indicating that this
compound was less toxic and did not pose as great a risk of cancer as was originally
thought. Even though 1,1-DCE was a chemical of concern for this site, since risks to human
health were already very low for this particular compound, it essentially would have no

effect for this site. i
7.2.2 Changes in Exposure Pathways, Toxicity and Other Contaminants

The area surrounding the Site has not changed significantly over the past five years and no

additional exposure pathways have been established.

The exposure assumptions used to develop the Human Health Risk Assessment included
both current exposures and potential future exposures. There have been no changes in the
toxicity factors for contaminates of concern (except as noted above for 1,1-DCE) that were
used in the baseline risk assessment. These assumptions are considered to be conservative
and reasonable in evaluating risk and developing risk-based cleanup levels. No change to

these assumptions or the cleanup levels developed from them is warranted.- -
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The only changes during this time frame would be a reduction in contamination
concentrations resulting from the removal of the more heavily contaminated soil and the

ground-water recovery and treatment program.

Based on the review of the data collected over the last five years, it appears that the system
is progressing towards meeting the RAOs. Several onsite and three off-site locations show
concentrations of VOCs above the RAO; however, the presence of daughter products also

indicates some natural degradation of the VOCs, in addition to the active remediation.

7.3 PROTECTIVENESS OF REMEDY
Question C: Has any other information come to light that could call into question

the protectiveness of the remedy?

The remedy is protective since it is achieving the RAOs and the community is still using
municipal water for drinking water and other purposes. No significant changes have
occurred at the Site or the surrounding area that would call into question the

protectiveness of the remedy.
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8.0 IDENTIFIED ISSUES

No significant issues were 1dentified.
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9.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS

In order to improve the effectiveness of the ground-water remediation system it is
suggested that the PRP propose alternate pumping rates and/or periods in order to optimize
contaminant recovery from the impacted aquifers. While these actions are not expected to
affect the Remedy’s protectiveness, the length of the remedial action may be reduced as the

result of optimized ground-water contaminant removal.

28
R-200658-0022/W : i September 2003



10.0 PROTECTIVENESS STATEMENT

The remedy is expected to be protective of human heélth and the environment upon
attainment of ground-water cleanup goals, through continued ground-water pump and
treat, which is expected to require 20 years to achieve. In the interim, exposure pathways
that could result in unacceptable risks have been controlled since residences within the
path of the ground-water plume have been provided with municipal water via water lines to
all impacted residences. Other feasible threats have been addressed through excavation

and removal of contaminated soils.

Long-term protectiveness of the remedial action will be verified by obtaining additional
ground-water samples to fully evaluate potential migration of the contaminant plume
downgradient from the treatment area and towards the river. Current data indicate the
plume is being contained and retracted. Current monitoring data indicate that the remedy

1s functioning as required to achieve ground-water cleanup goals.
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11.0 SUMMARY OF PROJECT COSTS

As indicated in the 1998 Remedial Action Report for the project, the actual construction
costs did not differ significantly from the cost estimate ($328,800) provided in the Record of
Decision (ROD). The annual operating and maintenahce (O&M) costs have been slightly
less than the estimate provided in the ROD ($140,627 versus $187,900). Cooper Industries
has funded 100 percent of this Remedial Action.
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12.0 NEXT REVIEW

The next five-year review for the NEC Superfund Site is required by August 23, 2008, five

years from the date of this review.

31
R-200658-0022/W September 2003



P:A303-1260\TOPO

(a7

o2

bdio-Towbr §
CWHER 1405 1 50

NI
A AN
A\ ’jj M8 A
TN %
‘ 5

= o 4.’ :',,.,.: 3 . f y

(/‘/..’y A i ',J,;"A“n\
— “&:’\?ﬁ A }/j
WA

A el

v

ﬂ(’@@(& =)

|hw~.lopozone4com --Copyright ®2001 Maps a la carle, Inc.

SOURCE: USGS 7.5 TOPOGRAPHIC QUADRANGLE MAP
LEXINGTON WEST, KENTUCKY 1988

o 1,000 2,000 3,000
e e ™

APRIL, 2003 FIGURE 1
TOPOGRAPHIC MAP
NATIONAL ELECTRIC COIL SITE

PROJECT NO..  303-1360 HARLAN, KENTUCKY
DRAWN BY: BG
APPROVED BY: MM

ENVIRONMENTAL ASSOCIATES, INC.

2456 Fortune Drive, Suite 100
Lexinglon, KY 40509
(859) 294-5155




20/8/2\

s515-v6e (598}
60500 A ‘umbuixey
00} SUNS "BAK] BUNLITS B5PT

*2M°SAINIIOSSY TYINTANOHIANT

d'TATHS g

W ‘A8 Q3A0Y¥ddY

o8 'AS NMYHQ

09€4-£0€ “ON 10310ud
€002 'AVIN

AMINLNIN ‘NYIHVH
LS 0D J1¥LDIT13 TYNOILYN
LNOAVT ALNIOVA

¢ 34n9olid

00 3 o

¥d 'HO¥NESLLd

SLMYLINSNOD TYIMINWNOMIAMT 2 TAID -324N05 Drimvya

¥313W0Z3Id ¥3INOV #00¥038 ILVIAINNILMI @+
TI3M E341N0V AD0H038 @ Z-S-MHD
3N AN¥ZA0I3Y ¥3IINDY HDONAIE Y3433 Q@ z-5-mn3
TIM A¥3A003Y ¥IANOY HD0¥A3T 3LVIQINEALNI W -y
T3 ¥3HINOY WIANTTY D z-Hg

(03¥¥34M1 Zx3HM QIHSYA) YNOLNOD YILYMONNOED
AN
HI HOMIYL YOLG3D¥3LMI ¥ILYMQHNOYD ~HEAArsss

TT——x
——
X
/ X
K STHEE i
—_—
n o — e
TR oS NERER
[y —
* L’
NQUYLS uz_mo:zoiu p
WOD0I00ILIN
anns
s
/o 7
/ m.w /
7 i &7
g/
INGUNG /@
NOILDITI0D 1INV NIV / N,
1sna /57
HONISL \.M /
OLIINILM Y
ANNOANOD 7
WILSAS LNINLVINL {

/:_lmps_)u
L]

¢

'+
w4
LL=G—MN
BLL=G—MRT Tmm@
=S =MND

$1=G—HI TI3M
AY3A0D3Y WONJ
YNVYL NOILYZITYNO3 Ob
3NIT 3DYVHOSIO ONILSIX3

ot -

-

\ 3did
392VHISIa
ININT4S3

5304%

100 1V4LNQ

e
-t
- (6661 N1 GILVNINNI)
4 43sn441d

VIYY ONDNYA
Q3AVd LIVHISY

e
NYIYVH OL




mow%v_m»,‘waﬂ%w&a._ 'NY¥3INOD 40 SANNOJWOD
001 SUNS "IAUG SUNLIOS 9GHZ e e o HO4 AINO NMOHS 33V S1IS3y ¢
005 EI 3
M 'S3IMOOSSY TVENIWNOHIANS W oNE 3V SLINSTY 2
Q\NmNNM e £00Z “W¥JIY NI Q31931700
= SIIIAVYS HO4 JYY SISATYNY TWOINSHD 'L
SILON
WW ‘A8 Q3A0¥ddY
o8 A8 NMVHQ QIZAWNY LON —WN
09€L-€0€ TON 103r0¥d 193130-NON ~QN
€002 AVA ViV J0A £002
vivd J0A CBE!
TI3M AM3IA0D2Y HIINOY ¥O0NA3S @
AADNLNI NYIHVH R 113M ONIYOLINOW [, ]
3115 MO 21FLI3T1T TYNOILYN
€002/c664 (0d LIOHAYQ)
Qv :
V1vad O0A TvYLOL LIOHIM 0% G¥vinoR N39
€ 3d4Nold
OF L —MKD I T
— LZL-MND Oy 33
L IEI [“,] Ay
~ ~

30vav9 100 el —= T y3nN anviwIgRnD T
AVMHOIH JLYIS

=g

N

. 0-C=MND




Smwmv_m»wawmﬂeﬂj 'NY3ONQD 40 SANNOJWQD
001 @HNS ‘BAAQ AUNPOI 9SHE e ™ e ™ o ™ ™ ¥04 AINO NMOHS 3¥v S1INS3y ¢
E « 0
901 'SUMO0SSY TYANTAROHANT wONE 38V SLINS3Y Z
Q\Nr@\ﬁ% === ‘€00z "WNdY NI Q31531103
=4 SINGNVS HOJ J¥V SISATVNY TWIIWIHD |
SILON
W ‘A8 GIAOYddY
o8 A NMYYHG QIZAWNY LON -WN
09EL-E0E TON L03r0dd 10313G-NON ~QN
€002 ‘A1Nr

YIv@ DOA £00Z

VI¥Q J0A 8R6L
TI3M ANINOIIY WIAINOY %D0YA3E @
AMONLND ‘NYTHVH M3M ONIHOLINON 4,

3115 03 1YL TYNOLLYN
£00Z/8661 (Od :IOHAYQ)
V.1VQ J0A TVLOL LOHTIA EEREL
¥ 3dN9Id
B
Q¥ L -MmWo R —
. e - Y &m\:&

Y3AIY QNVIHIGAND

3OVHvY9 100
AVMHOIH 31VIS

anN




§515-v62 (658)
6050F AM "uoibuixs

004 8)Ng ‘el dunLIod 954

"ONi 'SALYIDOSSY TWINIANOUIANT

d'THIHS g

s

AMONLNIM ‘LIOHAVA WIN  :AS O3AOYHddY

MHYd INOH I UGOW SIHDV AVAITOH o8 ‘A8 NMVHQ

ANV 3LIS 7100 J1dLD373 TYNOILYN
S1NIOd ONITdAVS ANV V3HVY NOILVAYOX3 90d

aLgL-10e ‘ON L03royd

G 34NSId €002 ANr

s = ™ ™ ™
G2 Qg Se «Q
wﬁmw m“m I1dWVS TI0S 30vauNsans ¥
oL 0> avr4s FTdAVS QS FOV4HENS
0z'L Vb4S .
LVET p4S . NIvaIg aN3o31
0L'0> €4S °
0L'0> az4s
91’0 vZ4S
2050 e avoy LTYHISY
0L°0> 14S
oL'0> 6SS 1SS
oL'0> 8sS R4
oL'0> ISS ENE
L0 9SS &© o |
910 GSS = = . x @
L
> < €8S
oL 0> ZSS _Dm m 624s v vZSS _nm
oL°0> 1SS IvzZdS ‘z4s] . !
(OW/OW) , grds
s80d V1OL| Al I1dNWVS 8gs 138 9SS MMMWMJJ rSs
’ L ] L] [ ] v [ ]
6SS V¥ 948 §4S sss| | €48
* R
4
eLaynols S /|
335 a3Hs
(371d 3LSYM)
VvIYV ONIOVIS
NOS A31LOVdNI D ﬂwm&_%uv_m&w_m ONIATING D3N

]

rd
\\\
vV
NOO3a

oand




6050F A "uoibuxan

001 8ing ‘eAuq eunuo4 95z

"ONI 'SALVIDOSSY TYLNSWNOYIANT

a1TdIHS

AMONLNIY ‘LIOHAVQ

HdVd INCH ITNEONW S3JOV AVAITOH
ANV 31IS IO 21¥103713 T¥YNOILYN
GSS 40 ALINIDIA IHL NI SNOILYOOT ONINdINVS 82d

9 3dNOI4

0LEL-10E

€00 Anr

0L'0> | 0-95SS

0L'0> |9-95SS

0L'0> |v-96SS

9y'0 96SS

$9°0 4588

950 36SS

6¥°0 asss

160 26388

980 86SS

LE0 VSSS

91'0 GSs

(OM/OW)

S80d TVLOL| QI ITdWVYS

&'l ‘H1d3d 3OVEIAY

*

G€

*

I1dNVS 0S8 FDVIHINSANS ¥

‘AN3O31

43

W¥O555-

— vd4565—

—w 3'd55S5—

- V¥ J68S——
¥ 96SS

. v OSSS
g-O6SS' V-O6S8S v |

v
VGSS ‘6SS

WN A8 AIAQYddY
od ‘A8 NMvdd
‘ON L03rodd

INIT30N3d O3N




CHBMP-03.0WG

MisT ELiMINATOR

AR TO
CATALYTIC OxIDIZER

TREATED A R

|

E xHAUST STAcK
IR _SAMPLING

WaTer TO Powt
STRIPPING T OWER
w HeaT [==— E xHausT STACK
FLow E XCHANGER
MeTeR
INFLUENT CATALYTIC
G ROUNDWATER OXIDATION
SAMPLING POINT @_ UNIT

'—\ CATALYST

-@ AlIR
G RQUNEOWATER F SBTSW;: ‘
EauaLizaTion
ANK — 8 —
E quaLiZATION A N _@

T ANK /@ In
=4 SumP BURNER
9’5 /4 4

Recovery TRencH
————=— /) anD ALL PirinG TRANSFER
ARE UNDERGROUND Pume

~—— Recovery WeLL

—— Recovery Puwp

REFERENCE

LAw ENGINEERING AND FE.NVIRONMENTAL SERVICES

TReATED WATER |
SAMPLING PoInT

QOO

A
TreaTeED WATER TO

CumeerLAND RIVER
OutraLt Q01
Via UNDERGROUND PIPE

Higk Liauic LeEveL CoNTROLZALARM
Low Liouip Lever ConTrol

HigH TemreraTUrRE C oNTROL/ALARM

Low BrLower Pressure ControLZALARM

FeastsiLITY 5Tupy, Feeruary 199

NoT To ScALE

JUNE 2003
PROJECTNO:  303-1500
DRAWN BY: DLH

APPROVED BY:  KDR

FIGURE 7
GROUNDWATER RECOVERY SYSTEM
TREATMENT SCHEMATIC

COOPER BEST MANAGEMENT PRACTICES PLAN
DAYHOIT (HARLAN), KENTUCKY

SHIELD

ENVIRONMENTAL ASSOCIATES, INC.

2456 Fortune Drive, Suite 100
Lexington, KY 40509
(859) 294-5155




S ANOII aseqmeq wanyu] ¢ 331 fsam3) prodsy Surfdiieg [ERLuY-10ag £00T\A M UTIIRH 3N $2d00D 09¢ 1-£0E\(1SN-UoN) s1aforg PPIYSYd D1

.G/W O& NS

Y AN

Vé/% 7O/er \.»/f JA_@ 704/' N %@% 704)r S ‘vé@ 4O¢ N v@@ 7O¢ S .weA/ 70& 5 S .%u@ 40& S Ae@ 10& /ﬁ/f Vb.@ \4O/V S

,

S EE T F € ST T F FFE E & K F 8 8 $ 8 F fF $ £ F $EE $ §
. ey . -0
- 00§
- 0001
Q
=3
3
- 0051 8
[euonesadQ Aq[ny WorsAS —m pm .an
=)
SOOA [B10) —a— R =1
JUSYID0I0JYOLL | —e— 000z c\m)
audyRoIoIYAN-7' | —e— =
3PLIOIYD JAUIA —e— . 00S7
- 000¢€
_ (86/27) 1euonRIadO) AjIng Wwai1skg
. 00¢¢

Kayomuayy ‘veprey
Aroey 110D 0WI0A]g [EUONEN
dwl ], SNSIIA SUOHEIUIIUO) DA Judnguj

8 2an31q



§516-v62 (658)
60S0F A% uaibuixo
001 OIS ‘SALQ BUNLIGY 95¥Z

OMI'SLUVIZOSSV TVINIANONIANT

dTATHS

wWW ‘A8 Q3A0UIdY

o9 ‘A8 NMYYA

09EL-£0E YON 10370dd
€002 ‘AVIN

AMONLNIN ‘NVIEVYH
31I1S NOD 2113373 TYNOILYN
dYW 20vdENS
JI™FLIWOILNILOC HIJINDY MOTIVHS

6 4NOId

z0/8/71
vd "HOUNBSLLic
—30¥N0S DHWYHA

e e
e ©° e © DM SINYLINSNOD T LHIVINOHIANS 5 TS
Q3101430 JISOHL WOES 63 vk
SLMI0d OMIMOLINOW JHL MIIMLIA SMOILYIOT LY ST13431 YaLvM
JI¥LS WYNIOY SHOILIONOD 315 JI9103dS 40 3903 WAOHY
IS Qv SMOLYATII TIATT ¥ILWM JHVIS HMOH:
40 SLNIOQ MIIMLIB NOUYIOJYALNI A8 Q3LINEISHOD 34%
¥1¥Q SIHL WO¥3 03LvaIMID SovW SNOLNOD JIdL3WOILH3L04
‘INIL HONOMHL 3LVNISNT AYW STIATT 3w
INIWIENSYIM S0 SWIL ANY NOWYDIOT JHL 0L 313¥dNdd¥
v 19043Y SIHL Mi 03LM35IHIY SI3ATT U3Lvm FAL
SHOILIGN0) S2L¥MGRNDED
HOILDINIG MOE d3LYMANNOHT
K3 £0/€2/% MO Q3ILDITI0D SLMIWIUNSYIN T3ATT YILvms
- / .,J) O VAT ¥ALVMONNOHD (2wl
e s B
. Yo L S MM HIANOY TWAATTY (D z-ke
. (ghsant) Xx— < -
HED Ixry S (Q3MY34MI JYIHM QIHSYA) YNOLMOD H3ILYMAMNOHED
S2440 X
NHE g TN wowoTY
L a D e HOMTNL SOLJIONALHI YILWMAHNOND 75
NOWLYLS uz_mm:méﬁ\\‘
T¥I9010H0IL 3N [
Z oect) ¢/ 4 [NERER]
& dHns—f
" Iy
[N “
’ Tt :
i S
// mm“ ONIQUNE &
. © fl - NOILJ3TI0D . INYId NIY
: __ __ i 15ha
= vonaur | VY
z ¥01d3983LNI 1) ‘“ N SR
11y waLsrs thapdvaul
E ( ) f
. $0°0¥11>
/ De-Hg \ “
" j 3/
¢,
%
%, +
%,
%
\&L Gz/ .

W F (oS,
AN { s

7

100 TWAIN0 ST e ek
1 II/A,N\/ Idid o / ¥y3los
30HYHISI
~ ~—TINamia
- S3aax

“i

\_I .v
\ amm_z_ S:;@_dv
\\ 43SN4410

LEI=5=ND TIZm
A¥IA0I3I¥ NOY,

—
NYTdVH OL




SS45°P6Z (658)
60507 AN ‘vaibuixe

001 6UNS “PAIQ BUNLOS 9EPZ e o el

M 'SALVIDOSSY TVIMIMNOBIANT

'1HIHS

Q340426 ISOH! WOHS 334300 Aok
SINIGd DiHi0LINOW ML NI3MLIE SNOTLYOION 1y S13A3T 33Lvm
JHIYLS Awdldvw "SHDHLIGNOD 3LIS J141334S 30 3DA30MLCHNM

ONISA NV SNOILYA313 13A37 331w/ J1LYLS NACNA
40 SINIOd N3AML38 NOL9I0GY3LN] 18 0342NYISHOD 399

WA ‘A8 G3A0UddY v.vd SIHL WML QILvA3N3D SdviW &n0ln0d JEEE3WDILN3L0d
N TIWEL HONOEHL 3LXNL0704 AWW STIA3D 331w
28 N A8 NMYHQ CININIENSY W 30 SWiL @My NOELYICT 3HL Ot u..m(n:l_aLd
09€1-£0¢E TON L03rodd 3¥v 148043% SIHL NI G31HIS3dd3d ST3A3T @3lva ML
. SNOTLIENDD d3LemdrnDyD
€002 AV

€0/€2/+ NO Q31331100 SI13AIT ¥ILVM

ANDINLININ NV IHVH
31IS U0 J1¥LO313 TYNOILVN

NOILO3YIG MO 3Z1VMANNOYO

(0d LIOHAVQ) NOILVAT1I J3LVMANNOYD (sggriy)

dVYIN 30VJUNS DIILINOILNILOd LOHTIM
HIANOV XO0HAId ILVIAIWHILNI QIUYIINE IUIHM GIHSYA) UNOLNOD HILYMANNOYD
oL I¥NSI4 TN ANIAOD3Y ¥3AN0Y HI0HQIS ALVIGINNI NI @
TI13IM INISOLNOW [,
T T~ -
e T
. -
T -
’, N ~
/ \H ,/.. T e ——
; ~ - : i e
rg v o - INY ONVIHIBAND —~
: / AVMHOIH 3LVLS N\
/ B
/
f
/ )
o N

N :

[

ool

POLL .

(68 om-h/_ \ [

\ A.//T- i/

8:.::/ \

YIL-C-RRD

(09°¢z11)
ari-G—Mnd




S515v62 (658)
8050y AN ‘voiBurxay
001 BUNS ‘8AUQ BUNLOY 9GPZ

o R ° SLNIOS OHIMOUNDA ML 13m0 SN0 15 Saa ey a3t
- S1INIOS 9nE0LENDy REEL i 1Y S73A37 33iwm
il ihopil et sl 3ULwlS WNLIY SHOTLIHDI 3175 1313345 50 3043 TAONA
Qe NNNLNVJ o=y \ ONISN TNy SHOILYAII3 13A3T d31vA DILYIS HAONd
y; 0 SINIO4 NIIM1TH NOILYIOAE3LHL AR 0313MA(SNOD Jaw

w1w0 SIHL WO¥S GI1WH3NID SdwW 3NOLHDI JN)3WOILNIL0S

\
AWIL HONDEHL 3E9NLANTS AW ST3A3T 231vA
TIHEWAZNSY I 0 WD) OMY NOTIYI01 3HL Bf 3TEVIIddY
WW ‘A9 A3A0YddY 3Yv 1da0d3W SIML NI @3LN3SINJ3Y ST3AIY ¥3tvA dJHL
o8 ‘AE NMYNA mwu SNGILIANGD ¥3LvAaNnaRa
09E1-€05 YON LO3rOY¥d 2
+*, -
. ) NOILDZMIQ MOT4 ¥ILYMONNONI _—
[
MOON )(E AMV SNO:LVAZTI HILVMANOIOYD (ezvy)
9\ (Q34Y34N1 3Y3HM QIHSYA) ANOLNCD ¥ILVMANAOND
AMONLININ NV IHVH 2 TI3M ANIA0O3Y ¥IINOY 008039 @
3US O 218 LITFT3 TYNOILYN

(0d LI0HAvQ)
dVIA 3OV4HNS JIHLIWOILNILOd LOHIM

d34INOV X00¥a38 4330
Ll 34NOI4

1M ONRIOLINOW [4,)

WW
g
(oggeit)

‘s
2
DL=C-MH2 (zisinn) 3
YU =G~MHD (s0°9ttL) 6-MND
[
) \
8l1-G-MN] -

[§ vt 4t0) wnmlss

0£'060; «




ssis-vez {658)
6050% AN ‘UoiBurxe \
DO O¥NS ‘BALQ BUNUIO] FGHZ e e ™l
s oo oor "
M ‘STLIWDOSSY WAINIWNOHIANT .
d'THIHS
‘N¥IONOD 40 SANNOWOD
403 AINO NMOHMS T¥V SIINS3IH S
WIN A8 0IA0YIAY
o8 A8 NMYAQ N3V SLINS3Y T
09g1-£0€ “ON LO3roYd ‘€002 "WYY NI 4319371102
SITAYS ¥O4 3a¥ SISATYNY WOINIHD 't
€002 ‘AYW — 'SILON
(0d LOHAVQ)
UOHIIM V0¥ Qyvaion
ALYLS “ALID T34 ANIA003Y HIANOY HO0NAIE @
ANMINLNIM NV TIVH
3LIS 1102 214193713 TYNOILYN 13 anEoLNOn ®
dVYW AHLSINIHD HILVMANNQYO
ANIOTT
¢l 34NoId
. 03153130 3INON
[G3123130 3now |
03103130 3INON : dovdvd 100 - T — =TT w3a anvIN3ERN0 -
[ 9-MRD | / AYMHOIM 2wVIS
/ e _
9L-Zt-MWD T T
QTN
:14 JAINOTHD TANIA N
134 INIHL30HOTHIIL AN
085 INIHIIOUOTHDIA=2" L ~SID \ \
VEZS=IND 3QI¥OTHD TANIA .
[ ANIHLIOHOTHII—Z 4 ~SID \
AL
gl JAREOTHD TANIA 7t 300D IANIA
TS ANIHLIOYOTHIINL b1 ANJHLIOYOTHDIA-Z'L =510
o0sg INIHLIONOTHIIG-2" 1 =SID 6—MND
%4 AJOI0HOTHD
2-S—-MWD
8z JQOTHD TANIA
ot JAINOTHD TANIA ors ANIHLIOUOTHIIO—C L =SID
L6 ANTHLZ0YOHIINL
79 INIHIIONOTHIIG-Z' L -SNVJL T=NAD
001t INIHIIONOHIIU~¢ L =5iD
q'c ENEVANEL]
e [ 6¢ INIHITONOTHIIA-Z L =SiD |
| 01-S—mnrd |
97 INIHII0NGHONL ;
oo IQI9OTHI VNIA gt INIHLIOUOTHIIA-Z 1 -SID
alg INIHLIOYOHIA-Z' L =51 o8 INZHLIOYOTHIRIL
11 -5-MAD HON3HL




APPENDIX A

RECOVERY DATA




Appendix A

Recovery Data

Page 1

C [Cumulative Water
‘| Recovered
/x (gal)

5.58 31.31 31 5,580,000

Feb-97 5.04 32.55 64 10,620,000
Mar-97 5.58 34,77 99 16,200,000
Apr-97 5.40 31.92 131 21,600,000
May-97 5.58 32.99 164 27,180,000
5.40 30.19 194 32,580,000

5.58 34.36 228 38,160,000

Aug-97 5.58 29.06 257 43,740,000
5.40 32.87 290 49,140,000

1.40 9.10 299 50,535,000

Nov-97 1.30 6.38 306 51,831,000
Dec-97 1.79 8.80 314 53,616,600
Feb-98 0.13 1.65 316 53,745,300
Mar-98 3.43 44.12 360 57,180,200
Apr-98 2.88 37.04 397 60,063,900
May-98 2.12 27.85 425 62,187,300
3.91 44 .48 469 66,095,600

Aug-98 1.85 18.97 488 67,943,500
3.20 33.68 522 71,145,900

2.25 20.37 542 73,397,300

Nov-98 2.50 11.53 554 75,899,700
Dec-98 1.19 88.58 643 77,087,300
3.01 28.32 671 80,100,000

Feb-99 4.21 44,94 716 84,311,900
Mar-99 3.93 60.32 776 88,240,200
Apr-99 4.08 39.05 815 92,316,500
May-99 3.48 35.93 851 95,800,500
5.23 28.44 880 101,028,500
3.26 17.73 897 104,287,500
Aug-99 3.22 19.55 917 . 107,506,500
7.30 4432 961 114,803,500
6.97 78.05 1,039 121,777,500
Nov-99 6.66 74.50 1,114 128,434,500
Dec-99 5.83 13.22 1,127 134,265,500
9.92 60.02 1,187 144,185,500
Feb-00 8.38 50.39 1,237 152,565,500
Mar-00 8.25 34.75 1,272 160,815,500
Apr-00 8.53 33.36 1,305 169,345,500
May-00 5.29 27.53 1,333 174,635,500
"~ Jun-00 431 21.19 1,354 178,945,500

Appendix A



Appendix A

Recovery Data

Page 2

| Total VOCs . | Cumultive VOC | Cumulative Water
Removed | Mass Remq Recovered . .
= (Ib/mo) | (gal)

35.12 1,389 185,694,500
Aug-00 7.38 4130 1,431 193,074,500
Sep-00 7.56 40.09 1,471 200,634,500
Oct-00 7.25 39.56 1,510 207,888,500
Nov-00 6.91 37.62 1,548 214,801,500
Dec-00 7.60 41.20 1,589 222,396,500
Jan-01 7.30 32.15 1,621 229,696,500
Feb-01 8.00 38.83 1,660 237,696,500
Mar-01 8.40 31.46 1,691 246,096,500
Apr-01 7.30 21.85 1,713 253,396,500
May-01 4.80 16.71 1,730 258,196,500
Jun-01 7.60 31.44 1,762 265,796,500
Jul-01 3.57 25.65 1,787 269,361,500
Aug-01 7.47 60.81 1,848 276,832,500
Sep-01 4.69 27.09 1,875 281,521,779
Oct-01 6.65 22.34 1,897 288,176,525
Nov-01 6.20 24.97 1,922 294,381,071
Dec-01 6.10 20.74 1,952 300,479,022
Jan-02 8.51 41.85 1,994 308,991,022
Feb-02 7.26 35.94 2,030 316,252,022
Mar-02 7.72 2571 2,056 323,968,022
Apr-02 7.54 32.03 2,088 331,506,022
May-02 7.78 33.50 2,121 339,284,022
Jun-02 6.59 24.55 2,146 345,878,022
Jul-02 6.17 23.51 2,169 352,047,022
Aug-02 5.70 20.65 2,190 357,751,022
Sep-02 6.09 17.27 2,207 363,841,022
Oct-02 6.51 19.17 2,226 370,351,022
Nov-02 6.56 19.37 2,246 376,913,022
Dec-02 6.22 19.69 2,265 383,133,022
Jan-03 1.88 5.26 2,271 385,013,022
Feb-03 5.42 15.80 2,286 390,433,022
Mar-03 5.99 25.65 2312 396,423,022
Apr-03 7.14 20.93 2,333 403,563,022
May-03 533 15.31 2,348 408,893,022
Jun-03 7.14 21.05 2,369 416,033,022
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HISTORICAL ANALYTICAL DATA
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